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Foreword – Dr Timothy Foresman – Professor and Chair in Spatial Information 
Strategic Perspectives on Spatially Related Learning Resources at QUT 
 
A  rapid  assessment  of QUT’s  learning  resources were  conducted  by  the  report  team  in  response  to 
questions by the Dean of Science and Engineering regarding the role of spatial sciences on the campus.  
As a result, a limited survey was conducted over the 2014‐2015 holiday season, titled “Where is Spatial 
Information  and  Science  in  Your  World.”    Individual  interviews  were  conducted  by  professors  John 
Hayes and Tim Foresman to augment the online survey implemented by Ms Bernadette Savage’s team.  
The report is provided in the appendix of this communication. 
The  issue of  learning  resources has  resonated during  the  team’s dialog over  the past  few months.    It 
should be pointed out that the team has been communicating with various other universities through 
faculty networks of  spatial  science affinity.   During  these discussions,  it has become evident  that  the 
QUT  push  for  collaboration  in  spatial  sciences  can  benefit  QUT  and  other  universities  through  the 
following: 
 Shared software licenses with savings in scale and efficiencies with vendors 
 Improved skills exchange for technical areas (e.g., rendering 3D models on the Cube) 
 Enhanced sharing of learning resources (e.g., existing lab manuals, data sets, etc.) 
 
FIGURE 1 SPATIAL SCIENCE AND ENGINEERING QUT LEARNING LABORATORY RESOURCES 
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On  the  QUT  campus,  numerous  technical  laboratory  facilities  are  maintained  that  require  human, 
software, and hardware support along with the QUT IT technical support.  In the modern digital world, 
with  increasing  reliance  on  virtual  laboratories  and  collaboratories,  QUT  has  not  capitalized  on  the 
concept  of  the  virtual  laboratory  for  the  spatial  sciences  and  engineering  courses  and  laboratories.  
There  is  supporting  evidence  from  the  system  use  data  that  non‐SEF  students  utilize  the  spatial 
laboratory equipment,  including business and medical.    It  therefore seems prudent  to promote broad 
spectrum access to spatial sciences through two major strategies: 
1. Creation of a campus‐wide spatial sciences fundamental unit accredited for all disciplines or 
degree paths; year one or two. 
2. Creation of a campus‐wide system for virtual laboratory (see Figure 1 above) where any student 
can have the same support experience regardless of facility location to support: 
a. GIS 
b. Remote Sensing 
c. 3D modelling 
d. BIM  
e. Robotics 
f. IOT and BI 
We believe that a detailed analysis will validate the hypothesis that the efficiency gained  in  IT support 
and  license  fees will  override  transitional  issues.    Staff  support  can  be maintained  from  the  current 
staffing levels with discipline strengths identified and cross‐training upgrades to ensure a robust subject 
matter support system across myriad technical disciplines.  
The strategic importance of this systemic, virtual laboratory approach is necessary to facilitate the cross‐
skills  training, with  access  to  cutting edge  resources,  for  the  array of QUT’s  science  and engineering 
growth area.  Robotics, for example, have definitive need to apply best algorithms for image recognition, 
image  interpretation,  and  conditional  environmental  framework  modelling;  all  of  which  have 
foundations  in  the  fields of  remote sensing, survey, GPS, and Cartesian modelling, and CAD/GIS.   The 
medical  fields are rapidly adapting these  foundations  for 3D modelling and printing of human organic 
structures.   GIS and  locational analytics used for the  Internet of Things are becoming  foundational  for 
Business  Intelligence.    Robotics,  remote  sensing,  and  GIS  comprise  the  foundation  for  precision 
agriculture.   Cross  training and  intellectual  cross  fertilisation will be  the natural derivative of  such an 
innovative virtual laboratory framework. 
QUT will be  in the  forefront of MOOC trends and  learning  resources across all the disciplines through 
adoptions of this recommended strategy.  It will require bold leadership and engendering a team spirit 
for cooperation between faculty and departments to make such a strategy realistic.  The report team is 
prepared  to  help  move  these  ideas  into  implementation.
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Where	is	Spatial	Information	and	Science	in	Your	World?		
Abstract	
Skills  in  spatial  sciences  are  fundamental  to  understanding  our  world  in  context.  Increasing  digital 
presence and the availability of data with accurate spatial components has allowed almost everything 
researchers  and  students  do  to  be  represented  in  a  spatial  context.  Representing  outcomes  and 
disseminating  information has moved  from 2D  to 4D with  time  series animation.  In  the next 5 years 
industry will not only demand QUT graduates have spatial skills along with analytical skills, graduates will 
be  required  to present  their  findings  in spatial visualizations  that show spatial, spectral and  temporal 
contexts. Domains such as engineering and science will no longer be the leaders in spatial skills as social 
sciences, health, arts and the business community gain momentum from place‐based research including 
human interactions. A university that can offer students a pathway to advanced spatial investigation will 
be ahead of the game. 
Keywords	
Spatial, STEM, GIS, Tertiary Education, Curriculum, Science  
Literature	Review	
Universities have roles as higher educators and citizenship builders of the next generation (Arthur & 
Bohlin, 2005). Along with course development that partners with industry, we need to be mindful of 
community engagement. QUT has developed a Blueprint for direction that encourages our main areas of 
Research, Teaching and Learning and Community Engagement to be visible in all areas of faculty and 
administration (Coldrake, 2011). 
The increasing significance of and interest in the spatial perspective leads to an emphasis on spatial 
literacy (Goodchild & Janelle, 2010). The demand for spatially literate citizens is growing as the role of 
geography and spatial perspectives in higher education, government, and private sectors increases 
(Chalkey, 2006; Gatrell, 2001).  
Universities need to take a role in primary integration of geospatial data and the development of 
experts who collaborate across departments for the benefit of GIS development (Hysenaj & Barjami, 
2012). However, spatial thinking has not received adequate attention in education (Mathewson, 1999; 
National Science Board, 2010; Stillings, 2012).  
It can be shown that basic spatial skills including spatial habits of mind inventory, spatial concepts and 
skills test, and critical spatial thinking can be improved by teaching units based on Geographic 
Information Systems (GIS) techniques and inquiry (Kim, 2011).Students’ environmental conceptions can 
be dramatically changed in terms of connectedness when lessons are strengthened by GIS and more 
active learning occurs when GIS is integrated with a student‐centred class instead of a teacher‐centred 
one (Chun, 2008). Learning materials that are specific to the domain interests of the students are 
equally essential to provide critical engagement (Rahn & Zygo, 2004).  
The next generation of education systems include more “virtual or online” collaborative environments 
that allow students to study at their own pace and location. Cross departmental collaboration and the 
importance of well‐designed virtual GIS computer laboratories (Grunwald, Ramasundaram, Bruland, & 
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Jesseman, 2007) along with a modern physical GIS laboratory are essential ingredients in spatially 
capable universities (Hysenaj & Barjami, 2012). 
Cross departmental or cross‐disciplinary collaboration requires a lot of trust and cooperation to build 
(Luna‐Reyes, Black, Cresswell, & Pardoc, 2008). Even small increments in trust can be difficult to gain but 
easy to lose  (Kurzban, Rigdon, & Wilson, 2008).  If the university is serious about increasing their profile 
and skills in the spatial arena they need to provide adequate resources in this area in order to secure 
itself a role as a leader in the Australian academic community and more widely the global arena 
(Marginson, 2007). 
Introduction	
This pilot study of interviews and a small survey was conducted essentially as a fact finding mission to 
explore the landscape of opinion surrounding spatial data and use in teaching and research. The findings 
are designed to make some recommendations how to move forward with expanding the use of spatial 
systems by increasing the knowledge and skills base available for spatial analysis and presentation. 
As the interviews and survey unfolded it became clear that each domain area we spoke to was aware 
that spatial skills were needed, however there was very little knowledge of what the other domain areas 
were doing with spatial data or how they achieved their required skill levels.  
Usage of spatial information systems and the application of spatial techniques in QUT research projects 
have been common in most faculties for many years, but until recently it has not been seen as an area 
that should be taught across the whole of our university domains. The landscape is changing and 
students will require basic spatial skills to be able to compete to meet industry demands. 
Research	Questions	
This study aims:  
 To explore current and potential areas of spatial engagement within the university research and 
teaching contexts; 
 To gain an understanding into further development of spatial information units at QUT from 
targeted QUT staff; and 
 To explore potential resources, expectations and concerns surrounding the intention to make 
new spatial units available for QUT students across faculty domains. 
Method	–	Interviews	and	Survey	
At the end of 2014 a pilot survey was released to 73 QUT staff members who were targeted due to their 
interest in spatial information or their position of currently supervising higher degree research students 
whose research topic was identified as having a spatial component. The survey was released as online 
survey using the QUT Key Survey system software. The survey was open from mid‐November 2014 and 
was extended due to the holiday period to end January 2015. – Appendix 1 is available on request for 
hard copy of the survey template (b.savage@qut.edu.au). 
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The survey questions were based on the following topics of research, education and future: 
How does spatial information and science impact areas of research? 
What areas of spatial information people are already engaged or developing? 
What applications include spatial information and science in various disciplines? 
Does the survey sample think a spatial hub unit should be taught to all undergraduate QUT 
students? At what year level should a spatial unit be aimed? 
Which topics/skills should be included in a spatial science hub unit? 
Which advanced skills should be included in final year or graduate spatial science unit? 
Are there resources already available to strengthen spatial information research and teaching at 
QUT?  
What future areas are recommended to strengthen spatial information research and teaching at 
QUT?  
The survey was designed to take about 7‐10 minutes to complete and there were list style, multi‐
response and open ended style questions to allow respondent’s to make many comments. 
In order to gauge more depth of insights into the research questions it was decided to conduct a small 
number of personal interviews. Using a purposive sample of half of the survey pilot of QUT staff an email 
invitation was sent for a personal interview with either Dr Tim Foresman or Dr John Hayes. Interviews 
were conducted during November and December 2014 and used questions based loosely on the survey 
questions above and including more discussion about sustainability and resources capacity. 
Discussion	and	Results	–	Survey	
The survey results are from 56 responses – Appendix 2 is available on request for the actual survey 
results (b.savage@qut.edu.au). 
There are many ways spatial science and using spatial data impacts on research from modelling to 
maps and information or simulations. It allows the investigator to see patterns in overlapping data 
that may be collocated more easily with visualisation. Areas such as image processing, transport, 
land and water modelling. 
 
Areas of QUT already using spatial analysis are investigating demographics modelling, remote 
sensing and robotics, environmental concerns such as pollution and water flows, engineering 
construction, transport and urban planning. It is being used in decision support systems and 
modelling complex social media systems. Comprehensive planning was the highest area of 
engagement followed by with information systems and locational analytics. 
 
Lots of application along with the survey list below (figure 2 – b.savage@qut.edu.au) there were 
many others such as ecology, land use, population, robotics, social media and visual arts. 
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FIGURE 3 ‐ SURVEY RESULTS OF SPATIAL APPLICATIONS 
 
Slightly more than half of the respondents (55%) think that a spatial hub unit should be mandatory 
– most where of the opinion that it should be mandatory for some areas of study and optional or 
elective for others. Most said it was important to be able to provide a clear pathway to advanced 
skills using more units perhaps as a minor or major elective stream. 
 
Reasons not to include a compulsory spatial unit were based around relevance and the idea that 
subject areas are already heavily congested and there should be an element of choice allowed. 
There was a strong indication in the comments that it would be difficult to make any spatial unit 
mandatory as it may not be relevant to all disciplines. Exploration of the words surrounding 
relevance can be seen in below (figure 3 ‐ b.savage@qut.edu.au). However if the units were to 
provide adequate resources with data and project opportunities and promoted well, then attracting 
students from outside Science and Engineering Faculty would be easier. 
 
 
 
FIGURE 4 ‐ RELEVANCE 
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Interestingly 54% of the survey places the unit at second year level however those interviewed 
were more likely to say a mandatory component of at least some embedded modules should be 
included in first year.  Most of the comments about advanced skills indicated that more elective 
modules should be available for more advanced skills and project opportunities were vital in later 
years. 
Along with the supplied list of: Spatial statistics 73%; Information management 40%; Visualization 
and presentation 83%; Cognitive sciences 19%; Programming 30%; Geodetics and coordinate 
systems 42%; Fundamentals of mapping 81%; “Google Earth” style tools 67%; and Collection and 
management of data 77%;  extra skills including demographics; remote sensing; spatial analysis; 
robotics; network analysis and business innovation were mentioned. Advanced skills not on the list 
below (figure 4 – b.savage@qut.edu.au) included complex mapping and decision trees along with 
business innovation and entrepreneurship. 
 
 
FIGURE 5 ‐ ADVANCED SKILLS 
 
There appears to be subject matter experts and a variety of other expertise in software and analysis 
tools available across the sample group. Areas mentioned include remote sensing and 
photogrammetry, transport and land use planning, 3D mapping and visualization, census and urban 
morphology, environmental simulation to air quality experts.  
 
There are many data sets available from transport, planning, navigational and environmental to 
satellite images. There is application software specifically for GIS, statistics and programming such as 
ESRI ArcGIS, Matlab, C++, Python, Stata and R. Equipment such as electron microscopes, robots and 
cameras, 2D scanners and 3D scanners and plotters and printers available at QUT already. 
 
From the collaborative nature of the language used they appear happy to share and be involved in 
the future of spatial information at QUT. There is capacity within the spatial lab environment and 
software licensing however the shortage of skilled staff was mentioned more than once. 
 
The results of the survey indicate the future is bright if we do something now! The nature of spatial 
information is collaborative and disciplines with strong data may need help from disciplines with 
stronger technical skills. This could happen quickly if research areas were approached for data and 
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projects. A stronger staff and faculty focus across the university is needed along with a central area 
that looks after spatial domain not exclusive to SEF but open to all students across the university. 
Stronger links need to be established with industry and cross disciplinary research enabled to build a 
better spatial community. 
 
Discussion	and	Results‐	Interviews	
The interview results are from 12 responses – Appendix 2 is available on request for full results 
(b.savage@qut.edu.au). 
The interviews allowed for more in‐depth forms of discussion on the possibilities of a spatial hub unit 
and included more discussion about sustainability and resources capacity. 
Most people interviewed had a good understanding of how spatial orientation can impact research from 
visualization, presentation and models to better understanding of complex interactions surrounding 
climate change and environmental studies. There was emphasis that place is important in different ways 
to each discipline at different levels of accuracy. The type and size of data sets required for analysis 
might be quite different across the disciplines. Disciplines such as remote sensing and robotics were 
mentioned specifically. 
 
“The end point is not really the obsession but the information to make decisions on is critical. 
Spatial information relies on your discipline to be ahead of the curve so we have the ability to 
make good decisions. Knowing what the limitations of the data are provides a better outcome, it 
is never going to be completely timely or 100% fit for purpose.” 
 
Areas of engagement mentioned were: science and engineering; building transport and planning; as well 
as robotics, environmental, energy and industry related topics such as air quality modelling, business 
economics, health related planning, population modelling and social media. The discussion was varied 
and many mentioned cross disciplinary areas as well as their own. The importance of navigation 
understanding and accuracy in referencing was also stressed. 
“Opportunities to offer undergrads the sorts of projects that are fascinating the students want 
to get involved in. The researchers need to understand the spatial components of the data using 
datasets of travel times or google congestion, heat maps or whatever they need to have 
background resources.”  
 
There were many discussions about the congested nature of most undergraduate courses and how 
modules with spatial content could be either embedded or used as separate minor or major course 
offerings. The development of such course units however would require staff to develop and of course 
deliver the content in a way that was meaningful to each discipline group. The need to have local data 
available for projects which are relevant to the different disciplines or multi‐discipline was critical. 
 “Accredited courses have strict demands but we have to give them more than just google maps. 
From a teaching and research point of view it is critical for us as we work across landscapes so 
without this information we are screwed. We do a lot of work in soils and landscapes. The US 
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data is very good. We have not been able to do it here as we have not been able to get access to 
the data. There is more data in TERN and digital globe will be more data available. The issue is to 
get rid of the congestion and include more critical content.” 
 
 “It would provide 1 million benefits for our students in terms of environmental science, 
landscapes, spatial analysis, remote sensing links, models we need the information. There are 
many examples of US journals that we are now being able to do more here as the data becomes 
available. The data is vital we need people here to look at our data. These are ground breaking 
things such as climate change, what would be impact in terms of landscape in terms of water 
production, carbon.”   
 
There are a number of resources already available to strengthen spatial information research and 
teaching at QUT. Hardware, tools and software did not seem to be an issue other than mention of 
specific areas missing such as software applications that can deal easily with complex data such as 
remote sensed data. A brand that has meaning and a degree of goodwill is needed for collaboration and 
attraction of students and researchers. The learning needed is not just broad brush but deeper learning 
and how to solve complex questions rather than just show or display data. This will all take time to 
develop and require a number of people to support. Further discussion needs to be had with the 
university as to how this support need can be resourced. 
“We have to be able to identify the infrastructure needed in the report and how to quantify that 
is difficult. The real challenge is whether or not QUT has a professional support structure that is 
actually serving our research and teaching needs well at all.” 
 
“We already have an open [software] license some other faculties have put in dollars. We have a 
lot of expensive software that we could make better use of if we had more [people] resources” 
 
“The infrastructure is interesting ‐ a lot of the places around the world have a centre that has 
resources. The support staffs need to be available at the university ‐ the IT people are concerned 
with the operation of the system. The information is now global and needs to be a 24hour based 
support. Evaluate, Collaborate, Admin and publish the data.” 
 
To provide more contexts to discussion of software capacity and lab availability a report on ArcGIS 
software usage in the university was requested. The machines were separated into individual machines 
and labs. The results are discussed in Appendix 3 available on request (b.savage@qut.edu.au). 
 
Should spatial science be part of the IT area? How do we handle the talk about Big Data? As focus on 
software or data crunching becomes prevalent there needs to be a recognition that these items are 
important but the spatial discipline itself has an area of specialism that requires it to be independent 
from IT and data collection and processing. 
 “This would be very different to an IT course with big data. The crunching of the numbers is 
important as a service. Spatial, spectral, temporal aspects are needed for quality of decision 
making. I think it is really very specific as a course especially in the master’s course or final year 
where there are project opportunities. The academic supervisors also learn from the projects.” 
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“Totally different from IT because as it is not a service it is enabling technology ‐ it has the ability 
to enable technology that can go across all themes but they go across the disciplines it is the 
science behind it. The big data is a different thing altogether. I would like it to be more 
entrenched in science ‐ not IT.” 
In order to strengthen spatial information research and teaching for the future at QUT there needs to be 
more academics involved with skills and data relevant to each discipline. There was also recognition that 
researchers who have spatial data might not have the skills to analyse or present them using geographic 
information systems tools. Recognition that spatial skills and content will be required well into the 
future and a strong call for more trust and collaboration amongst researchers was made from many of 
the participants. 
“For sustainability we need to get more academics involved. The concept of spatial science could 
be applied to disciplines by each discipline supplying datasets that are relevant to each area. 
There are better accesses to online skills that do not take heaps of time. You don't have to be 
here at QUT to use these online tools.”  
 
“If we can work collaboratively with the engineers for ideas and projects the more opportunities 
to work with real things they will become better advocates.” 
 
“Because we need a more complex interaction between drivers ‐ not owned by any particular 
discipline ‐ a more collaborative offering ‐ it needs to be a community”. 
 
“It brings up one of the weakness of the university in trusting collaborative communication 
spaces ‐ this could be a very significant exploratory mechanism that research can be around 
themes ‐ none of this is happening at the moment ‐ it is surprising that the performance is as 
good as it is ‐ it should have 4‐5 different sets of disciplines with it ‐ the people would see ‐ the 
collaborative, communicative  horizontal approach is valid ‐ it is a binding agent to allow 
collaboration ‐ it is the essential element or genre that is a notion of evidentially interlinked of 
the elements”. 
 
Conclusion	
The general consensus of opinion from this study is that providing an area of spatial focus and course 
units to deliver the knowledge on a wider basis is definitely warranted. A university such as QUT would 
be wise to implement such a program that could be tailored to different disciplines with projects and 
data to make sure that students were being engaged in a meaningful way. 
More information about the number of support staff available to support spatial software and hardware 
resources needs to be collated as well as a plan of capacity required to support any increase in spatial 
teaching and research at QUT. In addition to the infrastructure needed to provide online courseware, we 
need to ensure adequate provision of software for specialisation in spatial domains is available as well as 
experts in the discipline areas to have knowledge of this domain along with IT experts in the software 
tools (Benson & Brack, 2010). To ensure that we make best use of a spatial domain focus we need to 
have adequate hardware to do the data crunching of both Big Data and collections of many small data 
sets, and the vitally important professional staff to support the users of spatial and the discipline experts 
who provide the data collection, curation and processing capacity. 
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Stronger links need to be established with industry and cross disciplinary research enabled. The ability to 
provide a large 24 hour lab as well as the large scale visualization capability of the QUT Cube that has 
available and spatially capable support staff, could allow for a series of industry experts to provide 
workshops and seminars that will strengthen not only the QUT spatial community and industry but could 
extend the reach to other SEQ universities and beyond. 
If QUT could get over the “TRUST Hump”(Luna‐Reyes et al., 2008) even if that means small 
developmental increments (Kurzban et al., 2008) and provide adequate resources in this area to make a 
significant space for collaboration and spatial engagement, the university would be positioned to secure 
itself a role as a leader in the Australian academic community and more widely the global arena 
(Marginson, 2007). 
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Appendix	1	–	Blank	Survey	Form	
Your ten (10) minutes of input for this survey will assist us in better understanding this 
issue and providing us 
with important background information for informed decision making as we face the 
future. 
Thank you for your input. 
Please feel free to contact Drs John Hayes (jf.hayes@qut.edu.au) 
or Tim Foresman (timothy.foresman@qut.edu.au) 
for further discussion on this topic. 
Research 
How does spatial information and science impact your area of research? 
Any other areas of spatial impact on your research or comments? 
What area(s) of spatial information are you engaged in developing? 
Where is Spatial Information and Science in Your 
World? 
Spatial information and technology has become disruptive phenomena in 
the 21st Century with maps, locations, and business transactions 
interwoven for display on ubiquitous smart phones throughout 
society. QUT, in partnership with industry and government, has seeded 
Spatial Information (SIBA and CRCSI Chairs) as new faculty assets for the 
SEF community to begin proactively positioning our campus to lead and 
harness this new wave of technology and knowledge. Dean Gordon 
Wyeth has asked a group in SEF and IFE to discuss the role of spatial 
science/information for QUT’s future in education, research and 
applications. The concept under consideration is regarding a spatial 
sciences hub unit (a universal foundation course) to position QUT as a field 
leader in Brisbane’s business and academic community. 
Please give an example or type? 
Data ............................... 
Presentation ............................... 
Analysis ............................... 
Visualisation ............................... 
Modelling ............................... 
Decision Making ............................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Page 1 of 5 
Any other spatial engagement or comments? 
Applications 
What applications include spatial information and science in your discipline? 
Any other applications or comments? 
Education 
Should a spatial hub unit be taught to all undergraduate QUT students? 
Robotics 
Information systems 
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Cognitive 
Sensor webs 
Locational analytics 
 
Flow analysis 
3D rendering 
Comprehensive planning 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Environmental modelling 
Economic modelling 
3D modelling 
Systems engineering 
SDADA and control systems 
BIM and building design and construction 
Business and industry 
Disaster and emergency response 
Transportation 
Resource extraction, mining, and energy 
Future scenario modelling 
Project management and planning 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Page 2 of 5 
 
Education 
What undergraduate year do you think a spatial hub unit should be included in? 
Education 
Reasons NOT to include spatial hub unit in udergraduate courses? 
Education 
Which topics/skills sets should be included in a spatial science hub unit? 
Any additional topics, skills or comments? 
Education 
What are the advanced skills you would recommend for final year or graduate students? 
Yes 
No 
1st year 
2nd year 
3rd year 
4th year 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Spatial statistics 
Information management 
Visualization and presentation 
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Cognitive sciences in visual comprehension and communications 
Programming 
Geodetics and coordinate systems 
Fundamentals of mapping 
“Google Earth’ style tools and computer interfaces 
Collection and management of data 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Page 3 of 5 
 
Other advanced skills or comments? 
Future of Spatial Information 
What resources could you bring to a QUT spatial sciences hub course? 
Other resources you could bring or comments? 
 
Future of Spatial Information 
Please briefly explain areas you would recommend to strengthen spatial 
information research 
and teaching at QUT 
Advanced statistics and computation 
Spatial analytics 
Simulations 
System integration 
Big Data analysis and visualization 
Model integration 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Please give an example or type? 
Subject matter experts ............................... 
Application examples ............................... 
Data sets and models ............................... 
Existing curriculum modules ............................... 
Software ............................... 
Equipment ............................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
........................................................................................................................................................................................... 
Page 4 of 5 
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Appendix	2	–	Raw	Survey	and	Interview	Results	
How does spatial information and science impact your area of research?  
Please give an example or type?  
Data 
Land use  
GIS data for transport engineering analyses  
mostly for models  
land use, land cover, contours, soils  
essentially surface and subsurface data  
I use lots of spatial data ‐ satellite images  
transport network ‐ digital road network  
Acquisition of Lagrangian (trajectory) data for environmental fluid mechanics research 
maps built from robot sensor data  
household data, transportation data  
species occurrence and abundance  
maps and overlays  
Our microscopy data is primarily spatial, with some compositional information available.  
property information  
power line size/rating and connectivity data  
image  
Land use area, road length, road density, population, population density, traffic density,  
distance, elevation  
Spatial imagery for robotic navigation, personal navigation systems  
spatial variation of soil properties  
land measurement data, air photos Weather data  
Spatial info appears to be underutilised in road safety research  
all data has location  
Data for people's navigation behaviour (e.g., their travel paths)  
Employment and economic activity data presented spatially  
health service data  
large administrative data sets  
Incorporation of spatially distributed patterns  
access to public transport  
Geographic Distribution of Faulty Solar Installations  
Landsat  
Social media 
Motion paths and trajectories (including interactions between individuals), point processes  
qual and quant data on SI firms  
Field geoscience maps, planning field campaigns  
Maps, Surveys  
values and vectors  
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Topography, rock type, boundaries of geological bodies  
capturing and processing geographical data: number of users of a water source,  
level of contamination of a water source, nitrate level, arsenic level, sewage pollution  
I use spatial data for my research/teaching  
(e.g. transport infrastructure related data for accessibility analysis)  
data collected by sensor networks, QUT student data 
all air quality data are spatially distributed  
I have a PhD student who has geographically coded data  
(A  general population  survey  from Bhutan  specifically  looking  at  social  capital  to which  spatial 
perspective(s)  could  usefully  be  developed,  and  has  been  producing maps  to  illustrate  spatial 
differences. 
Previous projects have had poor quality spatial data (firm location):   
If I had thought about it earlier enough that could have been resolved.  
participant interview, drawings  
Location of individuals when communicating about risk/disaster  
collection of folders (research‐education) 
 
Presentation 
Spatial interpolation maps  
presentation of spatial data  
digital format  
mapping has made presentation much easier  
maps produced from satellite images  
blue tooth scanner spatial distribution  
This is done on aerial photographs or satellite images using associated software packages  
useful for clear and concise info  
Data is presented in simple forms (images within doc or ppt files) or in more complex cases, three 
dimensional data can be produced and displayed as isosurfaces in Amira.  
digital data  
poles as nodes, with lines as links between nodes  
map  
Maps, GIS predictors, polylines of road network, points of sites  
Visualization of spatial maps and imagery  
visualization of geospatial elements  
Very useful for presentation  
maps make much better viewpoints  
Maps  
Representation of real world phenomena ‐ e.g. flooding  
Maps, models (surface and sub‐surface)  
Conference presentations  
pictures, numbers  
3D plots, 2D isocontour plots, movies, time‐series data  
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variety of maps, tables, various forms of graphs  
Map helps to communicate easily with my audience during my presentation (teaching/research)  
showing where the sensors are located, where the students come from  
inspiring and innovative (exhibiting artwork) 
 
Analysis  
Spatio‐temporal modelling of air quality  
analysis using GIS along with other data for transport engineering analyses  
extraction of geospatial information for further analysis and modelling  
spatial analysis and spatial statistics  
land cover/ use data  
travel time estimation  
travel time calculation  
Initially  float and fixed solutions using RTK algorithms etc. Then detailed fluid mechanics analysis 
using specially developed Matlab algorithms.  
converting sensor data to maps, dealing with change/consistency over time  
evaluation of trade‐offs  
important for all questions 
We  can  examine  particle  sizes  and  lattice  spacings  in  nanoparticles,  or  the  structure  of  virus 
particles.  
market attributes  
many custom power analysis tools (e.g. DINIS, Sincal, powerfactory)  
image processing  
coordinate transformations  
Statistical analysis of GIS data with pollution data in R and SPSS  
Algorithms for place recognition, navigation, encoding spatial memories in the brain  
statistical correlation  
many variable techniques  
weather related to building energy use 
spatial stats are wonderful  
Spatial statistics  
Maps to show physical clusters of businesses or labour  
Integration of multiple spatial patterns  
dwelling density and flooding  
Environmental data  
spatial analysis of cultural data  
Geoscience mapping  
Academic papers  
potential field methods, descriptive statistics, particle image velocimetry, photogrammetry  
data can be downloaded to an excel sheet for analysis  
Spatial analysis, geo‐statistical analysis  
correlation  analysis  between  location  and  animal  species,  student  learning  interest  and  family 
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income or parents' occupation  
grounded theory approach  
Location of individuals when communicating about risk/disaster  
understanding and synthesizing (concepting theme) 
 
Visualisation  
Spatial interpolation maps  
see presentation  
very  limited  at  present,  but  extremely  interested  for  using  visualisation  as  a  tool  for  decision 
making such as assessing what‐if scenarios  
a picture paints a thousand words  
transport network's volume capacity ratio  
dynamic display of real‐time travel time 
important  
increased clarity  
within  the  power  analysis  tool,  or  custom  written  (EnerGISe  by  Energex),  or  in  Google  Maps 
(Ergon)  
contours  
Mapping of pollution measuring sites in Brisbane, concentration surface  
Visualization of spatial maps and imagery  
Arcview and google visualisation  
mostly of land terrain visualisation with multimedia apps  
see first comment  
a picture paints a thousand words  
Maps  
geovisualisation of cultural data  
2D movies, statistical summaries of neighbour relationships  
e.g. hazard maps/zones colour plots, contours,  
Various codes, many different techniques  
with colour coding to represent various characteristics  
Maps, animation, 3d Modelling  
showing which  sensors  are  still  alive, which  animal  appears  in which  location,  the  relationship 
between student learning interest and their suburb demography  
Have attempted do to maps: don’t have the skills, and somewhat time poor.  
expression and enlightening (mind mapping outcome) 
 
 Modelling 
Spatio‐temporal modelling of air quality  
impact  studies,  climate  change  vs  agricultural  production  and  greenhouse  gases,  we  have 
published model simulations for US, we need easy access to data
hydrological, hydrogeological and water quality modelling  
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simulation on the computer is quicker than real life  
urban heat island  
travel demand modelling  
travel pattern modelling and simulation  
May develop stochastic or random walk models for Lagrangian simulation, Working in conjunction 
with CSIRO Atmospheric Research to do this.  
adding building information to regional spatial information  
Can  do  image  simulation  of  crystal  materials  for  comparison  to  high  resolution  transmission 
electron microscopy images.  
Land use alternatives  
as per analysis  
spatial distributions  
Land use regression model to predict air pollutants  
survey measurement precision, image, terrain DTMS  
used in simulation software  
see first comment  
models are wonderful  
predictive and prognostic  
Spatial Regression Models  
3D modelling  
computational fluid dynamics  
From simple 3D visualisation over  joint  inversion  from 3D/4D data to  forward modelling  (FE, FD, 
LBM, SPH)  
Design and monitoring of water and sewerage sanitation systems  
Urban Modelling, Land Use Planning, Strategic Transport Modelling  
Do not do explicit spatial modelling, but can sometimes see a role for it.  
formulate and grow(symbolizing) 
 
Decision Making  
models inform policy  
climate  change  adaptation  and mitigation,  environmental  protection  and  planning,  human  and 
ecosystem health risk assessment  
I make better decisions when I can see patterns  
traffic management, transport planning  
route and travel mode choose  
For river and estuary management  
planning paths based on maps  
home purchasers, real estate, insurance, emergency management, council  
important for all research areas  
These techniques can provide valuable feedback to researchers attempting to synthesise particular 
types of materials.  
market performance and trends 
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object detection from spatial features  
Strength of correlation of spatial predictors with air pollutants such as ultrafine particles, oxides of 
nitrogen, prediction of air pollutants using the above GIS attributes  
soil property estimation for design and cost estimation  
providing foundation geospatial info for others 
better views lead to better decisions  
health service planning  
Prioritisation of objectives and testing of scenarios integrating spatial and nonspatial data 
multiple options for site development  
better use of water resources, improving water supply and sanitation infrastructure, protection of 
watersheds,  
Search home for rent/purchase, finding restaurant, way finding  
spatial information of air pollution and source contribution are key for pollution management  
Location of individuals when communicating about risk/disaster  
action (completion) 
 
Any other areas of spatial impact on your research or comments?  
Remote sensing and links to agricultural production 
Spatial data has a significant influence on my research including postgraduate research. The 
single biggest constraints have been, easy availability and lack of expertise in data 
processing. Not easy to find people with spatial analytical skills to employ as researchers. 
My research has definitely benefited from spatial sciences 
spatial information is critical to research projects of traffic engineering, include but not limited 
to the following aspects: transport infrastructure planning, decision support of travel model, 
visualization of travel time, etc. 
We just submitted an ARC Linkage grant on "Advances in real-time satellite monitoring of 
flow in rivers and estuaries" with the following CIs and PI on this topic: "Number" "Name" 
"Participant Type" "Current Organisation(s)" "Relevant Organisation" "1" "A/Prof Richard 
Brown" "Chief Investigator" "Queensland University of Technology, Queensland University of 
Technology, Queensland University of Technology" "Queensland University of Technology" "2" 
"Prof Yanming Feng" "Chief Investigator" "Queensland University of Technology" "Queensland 
University of Technology" "3" "Dr Suvash Saha" "Chief Investigator" "Queensland University 
of Technology" "Queensland University of Technology" "4" "Dr Helen Fairweather" "Chief 
Investigator" "University of the Sunshine Coast" "University of the Sunshine Coast" "5" "Prof 
Roy Sidle" "Chief Investigator" "University of the Sunshine Coast" "University of the Sunshine 
Coast" "6" "Dr Michael Borgas" "Partner Investigator" "Commonwealth Scientific and 
Industrial Research Organisation" "Commonwealth Scientific and Industrial Research 
Organisation" "7" "Mr Christopher Allan" "Partner Investigator" "Sunshine Coast Regional 
Council" "Sunshine Coast Regional Council" 
Recent area of research just started... to explore how various data bases containing 
information about houses (individual dwellings) could be combined to make that data 
available to broad range of potential users for better decision making. This includes options 
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for presenting data as a gis overlay (e.g. a building sustainability and resilience map for a 
region). 
PV (Photovoltaics) embedded generation now overlaying on power systems. 
pollution surface creation using ArcMap Tools, modelling 
I don't think 'spatial information and science' has been very well defined in this survey. It is 
not clear what a 'spatial hub' unit could potentially include/exclude, or what its potential 
scope would be. 
Spatial makes everything better 
My research is about cognitive and neural mechanisms of human spatial navigation, so spatial 
information/science is inherently relevant to my research. 
This could be useful for the new Digital Economy Chair 
I'm actually struggling with the six questions above so I'll just explain that I think movement 
ecology (the study and analysis of individual trajectories and their relationships in space and 
time) could be a fruitful area of R&D and application. 
We have studied innovation in Spatial firms and are now looking at entrepreneurship in the 
Spatial industry. 
Dominantly mapping, expedition planning and presentation of results in a geographic format 
Not sure if this is relevant to your proposal. My interest in spatial research is sociological. It is 
based around schools and how the spatial decisions of school environments impacts on the 
agency of the learners. I have researched with children and teachers about how their 
understanding of learning influences the design of their learning spaces, and with Hughes and 
Bland, investigating how federally funded BER libraries were designed and how the spatial 
decisions impact on the use of the spaces. 
Response Total 16  
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Areas of Spatial Engagement 
 
19 Statistics based on 35 respondents; 0 filtered; 21 skipped.  
Any other spatial engagement or comments?  
Environmental monitoring 
DEMs 
Demography and socio-demographic analysis 
transport research 
Some of our work might involve some 3D rendering, but it would be a very small amount, and 
the rendering is not particularly informative. 
Engaged with power industry planning, and renewable industry planning 
Developing information on road data around pollution measuring sites. Interested in involving 
locational analytics for organisations, network analysis for business environment and sensor 
webs 
putting measured soil properties into GIS/Google maps 
Spatial Infrastructures, Control networks, Monitoring of engineering structures, multimedia 
visualisation of enhanced spatial terrains 
I also do neuroscientific research by working with various patient populations. 
Not engaged in this area, but interested in how some of the analytics could be applied in 
economic analysis 
Spatial Statistical Analysis 
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GIS/spatial analysis for humanities and cultural research 
ummm... I'm not directly engages in developing anything, but I'm keen to shape the 
development of platforms that enable the capture and analysis of spatio-temporal data. 
We have developed clusters of firms based upon their innovation activities and we are looking at 
how those clusters have different performance. I am also interviewing entrepreneurs in the 
Spatial industry. 
Urban Design and Architecture 
3D photogrammetry, derivation of surface displacement field, automated boundary detection, 
coupling to forward models for mine stability 
Transport Planning/Modelling, Urban Modelling 
Participant design 
Not developing in these areas but integrating into research design and implications. 
Response Total 21  
Statistics based on 21 respondents; 0 filtered; 35 skipped.  
Applications  
What applications include spatial information and science in your discipline?  
 
Any other applications or comments?  
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my area has many relationships with other disciplines 
Don't know what SDADA is???? 
Surveying 
statistical modelling, prediction modelling 
My research (especially neuroscientific research) has clinical implications/applications. 
Multicriteria decision-making 
Decision making 
Movement ecology in biological systems from microbes to landscapes 
I have done a lot of research on project management, especially complexity in projects. My SI 
study was funded by the CRC-SI. 
Natural hazard mapping and forecasting 
Land Use Planning 
The spatial knowledge is informing leadership, librarianship and pedagogy learners. 
visual arts/ creative industry 
Response Total 14  
Statistics based on 14 respondents; 0 filtered; 42 skipped.  
 
Education  
Should a spatial hub unit be taught to all undergraduate QUT students?  
 
Reasons NOT to include spatial hub unit in undergraduate courses?  
Spatial analysis techniques require a deeper understanding than just drawing pretty pictures. 
Any spatial information system requires specialist knowledge that may not be able to be 
taught in a single class in a generic framework. If the university wants to provide every single 
student with better quantitative skills for the modern academic environment, teaching more 
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generic analysis skills (e.g. regression modelling) would be more valuable. In addition, 
students in certain courses may fail to see the point of including a spatial analysis course 
(education, nursing, business). 
GIS is a useful tool in environmental science, but I can think of other 'foundation' units which 
would be more suitable. 
Our faculty's history of generic units has not always had good outcomes across the extremely 
diversified courses within our control. I think a unit which is available (but not compulsory) to 
all students and can be accessed from their course structure would be a more constructive 
approach. 
There are few topics that can be included in a useful universal foundation course and spatial 
information would not be one that I would pick. 
Depends on content of unit. Can see relevance to SEF courses (BSc; poss BEng). Not sure 
about tie in to other SEF and university courses 
available to all perhaps, but not mandatory important, but there are other topics I'd put 
ahead of it 
Some undergraduate courses do not have a spatial focus...or are not connected to the spatial 
environment. 
I can't see that it is directly relevant to many technical areas of study. 
The unit would be beneficial to a range of students but not all 
I don't think it would be relevant to many arts or education degrees. Across all faculties isn't 
really beneficial to students who already have a full degree of trying to fit everything in the 
units. It would discourage students who aren't interested in this area, particularly if they 
struggle with/fail the unit. 
It is better as an elective for those who might benefit from it. 
See my initial comment - what would a spatial hub unit comprise of? Would it be relevant in 
all undergrad courses? 
For some majors (e.g., music) this unit wouldn't have much relevance. 
should be integrated into units as a core capability 
I do not agree that such a unit is relevant to ALL undergraduate courses, but do think that it 
would be relevant to many in SEF, as well as some in Creative Industries, Health, and 
Business. 
Not a requirement for ALL students. Unit is good idea to have, but on as needed basis for 
students 
Mainly because I think this would be very hard to argue for—space in degree programs is 
already limited, and I'm not aware of any other trans-faculty compulsory courses (e.g., QUT 
doesn't have a compulsory academic writing unit or a compulsory academic research unit, as 
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far as I'm aware, and one would imagine that these might have a more immediate—even if 
it's not more legitimate—claim to limited course space). A more feasible approach might be to 
focus on embedding spatial information and analysis in and across the undergraduate 
curriculum and focusing on graduate-level course programs that capitalise on this. 
It most likely isn't relevant to all our students. 
Well, I'm not sure I understand what a "hub" unit is, but how would this relate, say, to a law 
undergraduate? A chemical engineer? 
The UG in Business has to cover a lot of material. SI would better be included by providing 
information and cases for inclusion in existing units. 
Science degree is short as it is, would be useful to many but perhaps not all, considering the 
amount of information we already have to try to fit into degree. 
The question refers to 'ALL QUT Students' - this is not appropriate. The question should be 
which discipline areas within QUT would a Spatial Information Hub be appropriate. 
it should be optional 
There is any number of competing agendas within disciplines/study areas: the argument for 
why a spatial perspective is more relevant to everyone than anything else has not been 
made. 
As I am learning from this survey, the spatial turn is so diverse across disciplines, that it 
won't make sense unless grounded in the disciplinarily of the learner. 
Response Total 25  
Statistics based on 25 respondents; 0 filtered; 31 skipped.  
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What undergraduate year do you think a spatial hub unit should be included in?  
 
 
Which topics/skills set should be included in a spatial science hub unit?  
 
Any additional topics, skills or comments?  
Non-spatial statistics should also be included, as spatial statistics relies on things like stochastic 
processes and variance models. 
Remote sensing - I think you are forgetting the fact we need better use (and interpretation) of 
big data generated by remote sensing, not just data management. The emphasis should be on 
the science not the tools - they are just enabling software. 
geographic information system, remote sensing, and GNSS 
I'm not an expert in Spatial sciences so it would be inappropriate to respond to this question 
about the hub. 
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I don't really know here. My work is only peripherally associated with these elements, and I 
think someone with a comprehensive overview could better decide that. 
I leave the topics up to you. First year is probably best, with examples from a few disciplines 
(e.g. 3 areas, a week or two each), presented after the fundamentals are taught. 
Raster and vector data, data management in a geodatabase including schema development and 
management, build models and scripts to help manage data, remote sensing including satellite 
imagery, cartography including digitising, ETL tools for the capture, conversion and maintenance 
of digital data 
Post-graduate units to build upon foundation degree knowledge and forward direction catering to 
industry needs. 
The opportunities in SI industry for innovation and entrepreneurship. 
Spatial Analysis, Network Analysis 
The above skills would be greatly supported by industry-led problems/examples. 
Response Total 11  
Statistics based on 11 respondents; 0 filtered; 45 skipped.  
What are the advanced skills you would recommend for final year or graduate students?  
 
Other advanced skills or comments?  
Complex Mapping and decision tress 
not sure I know enough to say 
It depends on their field of specialisation. 
Again, I don't even know exactly what some of these things are. 
Not skilled enough myself to really say 
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3D mapping for visualisation 
Honours students- a unit offering to build GIS principles and practice for to real-world 
industry/government applied geospatial solutions. A university wide 4 unit minor in geospatial 
sciences. (3 unit derivations for some faculties....) 
I have no idea about this! 
Business Innovation and Entrepreneurship. 
A more informed person than me can answer this more validly 
Response Total 11 
Statistics based on 11 respondents; 0 filtered; 45 skipped.  
 
Future of Spatial Information 
What resources could you bring to a QUT spatial sciences hub course? 
Please give an example or type?  
Subject matter experts  
ag production and relationship to spatial data  
In the areas of climate change adaptation, environmental protection  
remote sensing and GIS  
transport planning, spatial statistics  
buildings, energy, energy infrastructure  
transportation, land use planning  
Resource managers/threatened species managers  
Digital Mapping, Remote Sensing, GIS, Photogrammetry  
Contribute for  
robotic mapping and navigation, personal mapping  and navigation, neuroscience of mapping and 
navigation  
some ABS CURF and Census  
cognitive psychology and neuroscience  
Comfortable with discussing MCDM with students in studio format  
cultural‐geographic approaches, neo‐geography, critical geography  
Dr. Roxanne Zolin  
Geology mapping  
Urban Morphology  
PIV, photogrammetry, edge detection, properties of complex porous media  
importance of water quality monitoring  
Urban Modelling, Transport Modelling, Geo‐Statistics, Remote Sensing  
16  
air quality experts  
communicating and understanding the visual language 
 
Application examples  
Air quality  
transport engineering applications  
Simulation  
Case studies in relation to the water environment  
producing land use and land cover maps and change detection purposes  
decision support using spatial technology  
environmental fluid mechanics in rivers and estuaries  
robotics  
building resilience map  
transit oriented development  
Coursework in above areas.  
property market analysis  
service robotics, environmental monitoring, robotic vehicles  
Use of spatial science in Geotechnical Engineering  
neurological/psychiatric patients' navigation impairments  
Utilise GIS as means to compare multiple development scenarios  
Papers on innovation in SI  
Natural hazard mapping  
Understanding evolution of urban development 
Mapping  of  surface  deformations,  fault  detection,  lithological  mapping,  image  segmentation, 
analysis of 3D structures, digital rock physics  
a) Modelling  the environmental  impacts of urban growth; b) Effectiveness of a new  tunnel  in  the 
city; c) Site selection for a Transit Oriented Development  
sensor networks/sensor web  
air quality applications 
 
Data sets and models  
Air quality  
transport engineering datasets  
ag production models, greenhouse gas models  
I know about ABS data  
integrated metropolitan transport models, spatial regression  
building performance  
HABITAT  
ecological and environmental data  
Tutorials, State & Federal Govts. data  
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Maybe some 3D reconstructions of virus particles, obtained with cryo electron tomography.  
sales and rental data  
Data sets we used for land used models  
any spatial dataset involving maps and camera imagery  
Geotechnical Property data set  
ABS  
Incorporate QGIS data, Council data, and promote students to digitise and otherwise generate new 
data or data not freely available  
Geographic Spread of Various Outcomes  
Landsat data, BOM environmental data, soil data  
social media  
LiDAR  
Archival maps and surveys  
3D micro‐tomography to 3D landscape surface models from photogrammetry  
Land Use Data, Infrastructure Data, Environmental Data, Satellite Images  
air quality data and models  
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Existing curriculum modules  
highway engineering, civil engineering design project, civil engineering systems (new)  
See Spatial science units  
Introduction to Robotics  
yes‐ existing unit content/materials/ key units 
UXB134 ‐ Land Use Planning  
 
Software  
R  
CAD, 12D, Google Earth/Nearmap, BCC products, MapInfo ‐ Models  
ESRI and MapInfo  
ENVI, ERDAS, PCI Geomatica, ArcGIS  
GIS package, special transport planning package  
Terrasolid, Google Cloud  
robotic mapping software  
ArcGIS, ERDAS Imagine, Global Mapper, AutoCAD, Surfer, Google Earth Pro  
Matlab; Python; C++  
ESRI Virtual Campus and Spatial Labs  
Software for running cognitive psychology experiments  
Currently use ArcMap in UDB370 Environmental Planning  
Spatial data mining tools  
Matlab, Avizo Fire, ImageJ  
ArcGIS, VISUM,  
 
Equipment 
student lab computers  
hand held sensors, sensor networks  
Terrestrial laser scanner  
GPS drifters used in rivers and estuaries  
robots, air, land, water  
Surveying and data collection  
Mapping Sciences Lab.  
Robots, cameras  
Synchrotron, FIB‐SEM, D‐SLR camera (hopefully with UAV soon)  
ground based and UAV (in collaboration) monitoring  
 
 
   
19  
Other resources you could bring or comments?  
Non research applications for other SEF activities 
I don't know whether the stuff that I do would fit within the overview of spatial sciences - 
you'd need to cast the net pretty wide to get it in there. However, if it was considered part of 
it, then there are some 3D datasets that could be contributed. 
Suggest you contact Fanny Boulaire; Robin Drogemuller or Gerard Ledwich for an example 
GIS planning tool for Ergon. Could possibly connect up Energex/Ergon subject matter experts. 
Also know some subject matter experts from Aurecon. 
No really useful courseware - sorry. 
Through the learning and research of my PhD project I can contribute my experience to any 
work related to spatial information and analysis in teaching, research or information 
dissemination activities. 
I am interested in developing a "simplified" spatial and robotic mapping and navigation 
course to the world. 
Existing units and experiences in surveying & mapping/ spatial/ geospatial themes. 
Sawang, Sukanlaya, Zolin, Roxanne and Matthews, Judy, (2014) Innovation in Spatial 
Industry (SI): How SI firms think about innovation. Chapter in Technology, Innovation, 
Entrepreneurship and Competitive Strategy, Volume 14 (2014), Bingley, UK:Emerald. 
I am an expert in 3D PIV. 
none: I am a novice 
Response Total 11  
Statistics based on 11 respondents; 0 filtered; 45 skipped.  
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Future of Spatial Information  
Please  briefly  explain  areas  you  would  recommend  to  strengthen  spatial  information  research  and 
teaching at QUT  
More mathematics and statistics units across STEM courses, e.g. ST01, EN01. 
Embed into curricula - we are doing this with civil engineering ;-) 
REMOTE SENSING APPLICATIONS - we have the tools (robots, sensors, GIS) but lack 
interpretation of remotely sensed data that is why not much progress has happened in GIS 
and remote sensing globally. Showing/displaying data is one thing, how you use it to solve 
complex questions is another. 
1. Natural resources management - water, land, soil, air from a systems perspective 2. 
Climate change adaptation and mitigation 3. Human and ecosystem health risk assessment 
There needs to be a central area that looks after spatial domain not exclusive to SEF 
QUT needs to focus more on programming skills of students in case of spatial science. 
fundamental and advanced knowledge and hands-on skills in spatial analysis and using GIS 
tools 
QUT should strengthen the collaboration with industry to apply the spatial techniques to real 
problem solving and innovation. 
Ecology and biology; civil engineering 
Ways to incorporate specialists in this area into multidisciplinary teams 
Stronger staff and faculty focus. 
Biology, Environmental science and Geology; It is essential for any form of resource 
management, monitoring or protection. 
Foundation areas of spatial measurement, data management and analysis. 
The practical application to enhance existing databases with the inclusion of spatial 
information and mapping 
Topics of current interest for development of applications such as Graphics GPS Satellite 
Imaging 
The academic knowledge and experience I obtained through my research and online courses 
at QUT are important and valuable to me. There are many areas where QUT can look into 
strengthen spatial information research and teaching. * research into provide spatial services 
of importance to public such as food environment using network analysis for business * 
develop a centre for affordable spatial data for organisations and public * provide courses to 
create understanding of the use and links between scientific data sets such as ecological 
datasets, satellite imagery and spatial systems to provide scientific analysis for environmental 
21  
assessment and/or ecosystem management, also health data assessment * to offer courses 
in applications such as ambulance dispatch services, bushfire management, and commercial 
asset mapping 
- Civil Engineering - Environmental Engineering - Biological and geological sciences 
Broad undergraduate teaching in spatial sciences. University wide offering of spatial science 
minor within correct degree structures. A major in geospatial information should be 
considered in the next 2-3 years based on an informed inclusive3 curriculum of IT 
management; spatial statistics; spatial data collection with field surveys; Geospatial 
visualisation of geography; GIS skill development, GPS/ GNSS and Remote Sensing 
technologies. Honours and Post-graduate studies in Spatial Information that students can 
complement to their undergraduate study themes. For example, science students, property 
students, and civil & environment engineering students. Future Environments is the place for 
research driven research agendas of collaborative and co-operative discipline groups- 
addressing industry, government and society needs. 
Applications in road safety research and transport planning etc. 
Get out of Engineering space and put into IT space as it should be a tool for all disciplines to 
draw on 
I don't have any particular comments, but looking into existing curricula for similar courses 
(e.g., http://spatial.umaine.edu/) might provide some insights. 
Business School - marketing? Economics 
Perhaps a cross-faculty research group that would bring together researchers interested in 
spatial information but who might otherwise be unaware of each other's work. This could lead 
to capacity-building in terms of competitive grants, cross-faculty supervision, etc. 
I would be guided by knowledge of how spatial and spatio-temporal data analysis is used 
across QUT 
Bring together the engineering expertise with the business expertise on innovation and 
entrepreneurship. There is a lot happening in the Business School with Lean Launch or Lean 
Start-up, which would be very helpful commercialising your research. 
Geosciences need a more explicit link to this topic in teaching. However, curriculum 
constraints are severe, given the short duration of the undergraduate degree. In research, I 
most strongly recommend to push the use of UAVs for environmental and earth-science 
applications. There is massive research and industrial demand. Despite the presence of the 
required resources and know-how, progress is far too slow, mainly hampered by (a) slow 
communication between ARCAA and SEF, (b) lack of SOP and information on legal 
requirements in most of SEF, and (c) the fact that use of UAVs is currently restricted to 
ARCAA personnel, which results in a costing and logistical bottleneck. I believe that most 
Schools require technicians which obtain pilot licenses and related safety training. 
Teaching of recently developed GIS and mapping tools for water and sanitation infrastructure. 
For example: 1. Water Aid's: 'Water Point Mapper' 2. Water For People's: 'FLOW' (Field Level 
Operations Watch) 3. Water and Sanitation for the Urban Poor's (WSUP): Google Fusion 
Tables Development of user friendly, systems affordable by poor countries that do not require 
high hardware specifications, for the application of real world development problems in poor 
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countries. 
Strategic Transport Modelling Urban Simulation Remote Sensing 
computer science/information systems 
Exploring and experimenting with the notion of place and space within our environment and 
within us. Understanding the construct that our space and place are connected within the 
movements we make as we grow in our knowledge bank to understand our peripheral vision 
further. 
Response Total 32  
Statistics based on 32 respondents; 0 filtered; 24 skipped.  
Total # of respondents 56. 
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The interview results are from 12 responses 
The interviews allowed for more in‐depth forms of discussion on the possibilities of a spatial hub unit 
and included more discussion about sustainability and resources capacity. 
Impact of spatial on research? 
Most people interviewed had a good understanding of how spatial orientation can impact research from 
visualization, presentation and models to better understanding of complex interactions surrounding 
climate change and environmental studies. There was emphasis that place is important in different ways 
to each discipline at different levels of accuracy. The type and size of data sets required for analysis 
might be quite different across the disciplines.  
“We understand that the most of the market lies with users of spatial science outputs and not 
with the developers. These users are multi‐disciplinary ranging from business and social science 
to natural scientists and engineers. We understand that the research agenda in this space is 
about the discipline’s questions and spatial science is one tool by which questions can be 
answered.” 
 
“Many of the above applications are fundamental to teaching and research with School, which 
in most cases integrate may of the components of data science and spatial science.” 
 
“The end point is not really the obsession but the information to make decisions on is critical. 
Spatial information relies on your discipline to be ahead of the curve so we have the ability to 
make good decisions. Knowing what the limitations of the data are provides a better outcome, it 
is never going to be completely timely or 100% fit for purpose.” 
 
“Remote sensing ‐ I think you are forgetting the fact we need better use (and interpretation) of 
big data generated by remote sensing, not just data management. The emphasis should be on 
the science not the tools ‐ they are just enabling software.” 
 
“Robotics has deep dependence on spatial information and technology” 
 
Areas of student spatial teaching engagement or course development? 
Lots of references to areas of science and engineering, building transport and planning as well as 
robotics, environmental, energy and industry related topics such as air quality modelling, business 
economics, health related planning, population modelling and social media. 
“Different folks need better access to better quality and quantity but this would be at levels of 
basic analytics, then progress to more complex. What are the needs of spatial accuracy that can 
provide context to the arena. Concerns ? The course needs to be relevant to what we can 
provide for we need to let other universities keep what they are good at such as surveying. The 
use of spatial in support of other disciplines. We need to be a bit more specific about what the 
titles of courses are so that we use a language that makes sense globally.” 
 
“Opportunities to offer undergrads the sorts of projects that are fascinating the students want 
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to get involved in. The researchers need to understand the spatial components of the data using 
datasets of travel times or google congestion, heat maps or whatever they need to have 
background resources.”  
 
“I know this is not surveying it is more about the use of the data, spectral and temporal 
resolution. Mandatory or elective. It should be a major not a minor as there needs to be more 
than one unit ‐ it is critical in today’s world ‐ it is not just a big spreadsheet. It is a bit hard to 
follow the ESRI products but the new ESRI online has more analytics and it is now able to go 
straight to a web map. We have ArcInfo in the labs we are underutilising. We have people who 
look at agricultural data and landscapes that we want to model. We need decent spatial 
analytics it does not have to be complex but it needs to be used wider.” 
 
“Navigation is key arena for robotics, mobility within the environment has to allow for many 
variables, e.g., water, land, people etc.  Lots of robotics efforts are re‐inventing the wheel where 
coherent maps of the environment is requisite, as well as real‐time map making, localization in 
coordinate frameworks is basic requirement, in terms of Cartesian referencing. Navigation is key 
arena for robotics, mobility within the environment has to allow for many variables, e.g., water, 
land, people etc.  Lots of robotics efforts are re‐inventing the wheel where coherent maps of the 
environment are a requisite, as well as real‐time map making; localization in coordinate 
frameworks is basic requirement, in terms of Cartesian referencing.” 
 
“Should it be mandatory or optional? You cannot make something like this mandatory easily. It 
will become an integral part if people see it as adding value. The robotics has much monitoring 
that have location base. Such as the bus tunnel monitoring the sensors are having trouble due to 
temperature variation massive amounts of data being created and analysed. Talk to anyone who 
has large amounts of data. Climate based data has a high correlation with place, wind and 
temperature etc. Pollution in Beijing is a big issue. On board monitoring of vehicles” 
There were many discussions about the congested nature of most undergraduate courses and how 
modules with spatial content could be either embedded or used as separate minor or major course 
offerings. The development of such course units however would require staff to develop and of course 
deliver the content in a way that was meaningful to each discipline group. 
 “Accredited courses have strict demands but we have to give them more than just google maps. 
From a teaching and research point of view it is critical for us as we work across landscapes so 
without this information we are screwed. We do a lot of work in soils and landscapes . The US 
data is very good .. We have not been able to do it here as we have not been able to get access 
to the data. There is more data in TERN and digital globe will be more data available. The issue is 
to get rid of the congestion and include more critical content.” 
 
 “It would provide 1 million things benefits for our students in terms of environmental science, 
landscapes, spatial analysis, remote sensing links, models we need the information. There are 
many examples of US journals that we are now being able to do more here as the data becomes 
available. The data is vital we need people here to look at our data. These are ground breaking 
things such as climate change, what would be impact in terms of landscape in terms of water 
production, carbon.”   
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“Probably should become a full Year 1 unit, but must examine what might have to go.  Spatial 
statistics should be a strong component along with how to make a map, how to make sense of 
our world.” 
 
“I know a lot of people hopefully can crystallise the concepts and awareness. We need to cater 
to how the students want to engage and help them” 
 
Are there Resources available to strengthen spatial information research and teaching at QUT?  
Mention of specific areas missing such as software applications that can deal easily with complex data 
such as remote sensed data. A brand that has meaning and a degree of goodwill is needed for 
collaboration and attraction of students and researchers. The learning needed is not just broad brush 
but deeper learning. This will all take time to develop and require a number of people to support. 
Further discussion needs to be had with the university as to how this support need can be resourced. 
“We have to be able to identify the infrastructure needed in the report and how to quantify that 
is difficult. The real challenge is whether or not QUT has a professional support structure that is 
actually serving our research and teaching needs well at all.” 
 
“REMOTE SENSING APPLICATIONS ‐ we have the tools (robots, sensors, GIS) but lack 
interpretation of remotely sensed data that is why not much progress has happened in GIS and 
remote sensing globally. Showing/displaying data is one thing, how you use it to solve complex 
questions is another.” 
“Learning, deep learning, and computational network performance are all supportive 
dimensions for robotics and their sensing of the world around them.” 
“If we want to develop something for global attraction that uses the language that will attract 
people, it will take some time to develop.” 
 
“We already have an open [software] license some other faculties have put in dollars. We have a 
lot of  expensive software that we could make better use of if we had more [people] resources” 
 
“The infrastructure is interesting ‐ a lot of the places around the world have a centre that has 
resources. The support staffs  need to be available at the university ‐ the IT people are 
concerned with the operation of the system. The information is now global and needs to be a 
24hour based support. Evaluate, Collaborate, Admin and publish the data.” 
 
Should spatial science be part of the IT area? How do we handle the talk about Big Data? 
 “This would be very different to an IT course with big data. The crunching of the numbers is 
important as a service. Spatial, spectral, temporal aspects are needed for quality of decision 
making. I think it is really very specific as a course especially in the master’s course or final year 
where there are project opportunities. The academic supervisors also learn from the projects.” 
 
“If we grow big we have to think very seriously about what we can offer. It is about the 
application utilisation etc. of datasets the joy and fun of discovery not about the IT specifically. 
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Might be a lot of little datasets. The Value‐add is more about the data very separate, it is about 
the domain career paths ‐ these are not IT students. It would be a turn off to have it come from 
the IT area.” 
 
“I think we would end up promoting this as the way of the future, much more about the spatial 
analytics. The naming is important and we may have to change the words that we use to avoid 
pulling it back to the old surveying or urban development course. It is important to brand it 
carefully”. 
 
“If it is imbedded there are better business plans to keep it sustainable. Certainly different to an 
IT course as it is a different culture and way of handling data. There is not really the same way as 
data crunching. There is a spatial way of thinking that is more about interaction. IT could help 
but it should not be the only viewpoint. They have to be complimentary and prepared to be 
flexible to take on architecture and health students. It might mean two units ‐ plus a project 
application area. Give the basic analytical structure then make it clear that electives are 
available to something like health based or decision based. It would help that other academics 
could come on board with discipline expertise”. 
 
“Totally different from IT because as it is not a service it is enabling technology ‐ it has the ability 
to enable technology that can go across all themes but they go across the disciplines it is the 
science behind it. The big data is a different thing altogether. I would like it to be more 
entrenched in science ‐ not IT.” 
As focus on software or data crunching becomes prevalent there needs to be a recognition that these 
items are important but the spatial discipline itself has an area of specialism that requires it to be 
independent from IT and data collection and processing. 
How can we strengthen spatial information research and teaching for the future at QUT?  
There was also recognition that researchers who have spatial data might not have the skills to analyse or 
present them using geographic information systems tools. A strong call for more trust and collaboration 
amongst researchers was made from many of the participants. 
“For sustainability we need to get more academics involved. The concept of spatial science could 
be applied to disciplines by each discipline supplying datasets that are relevant to each area. 
There are better accesses to online skills that do not take heaps of time. You don't have to be 
here at QUT to use these online tools.”  
 
“If we can work collaboratively with the engineers for ideas and projects the more opportunities 
to work with real things they will become better advocates.” 
 
“It will not go away. There are many opportunities to collaborate with other countries. Lots of 
cross collaboration could be achieved with more thinking in the spatial agenda and remotely 
sensed information. Robotics also has a spatial component”. 
 
“Spatial Science Hub Unit?  This makes lots of sense as a review course.  It could be gateway to 
many advance courses in the megatronics field.   Students should be literate in how to build 
maps, what defines vectors, fundamentals for objects in space going from 2D to 3D.” 
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“I can understand that underutilisation could be seen as an issue but we have to look at 5 years’ 
time we are not going to be able to deliver contemporary courses unless we keep the likes of 
spatial content it needs to become ubiquitous to be ahead of the pack. We are going to have to 
offer these units in 5 years or we are going to be seen as 20th century. The ArcGIS Online is 
more about pulling in web mapping services as you need them online ‐ more about people being 
able to do your own analysis even if you can't program. Academics can engage quickly. We need 
a few more resources such as a database admin to be masters of our own destiny.” 
 
“Because we need a more complex interaction between drivers ‐ not owned by any particular 
discipline ‐ a more collaborative offering ‐ it needs to be a community”. 
 
 
“It brings up one of the weakness of the university in trusting collaborative communication 
spaces ‐ this could be a very significant exploratory mechanism that research can be around 
themes ‐ none of this is happening at the moment ‐ it is surprising that the performance is as 
good as it is ‐ it should have 4‐5 different sets of disciplines with it ‐ the people would see ‐ the 
collaborative, communicative  horizontal approach is valid ‐ it is a binding agent to allow 
collaboration ‐ it is the essential element or genre that is a notion of evidentially interlinked of 
the elements”. 
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Appendix	3	–	Discussion	of	ArcGIS	Usage	2014	
It can be seen from table 7 below that Science and Engineering Faculty (or SEF) are the highest users of 
ArcGIS software in the year 2014 followed by Health and IFE.  
 
TABLE 1 ‐ ARCGIS USE BY DIVISION 2014 
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FIGURE 6 ‐ ARCGIS USERS 2014 
 
Background statistics from the usage data of ArcGIS software over the past year 2014‐2015 (see figure 
4). These numbers indicate most of the faculties and divisions are represented in some way or another 
with the exception of the law faculty. The numbers are highest for the Science and Engineering faculty 
which is not surprising as they would seem to be the likely domain experts and users of spatial sciences; 
however faculties such as Health and Business appear to have a significant number of users as well. 
Although Law was represented as a 0% in 2014 this has not always been the case, past experience with 
students from Justice Studies have included students whose projects have included mapping of crime 
statistics. 
 
Table 8 shows ArcGIS is installed in 13 labs at Gardens Point campus and heavily used in the specialist 
rooms GPS601 and GPS635 with GPF101 taking up third position. It is a little difficult to separate the 
faulty use for creative industries that historically were part of the Science and Engineering Faculty. The 
number of lab machines in 12 of the labs is smaller, some are used for teaching periods and most are not 
all available to all students. The lab GPF101 is a 24 Hour lab with 60 machines available to all students. 
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TABLE 2 ‐ ARCGIS LAB USE 2014 
  
 
 
The ArcGIS usage reports were run on a username basis and two graphs were produced for analysis of 
usage per faculty or division (table 9) and % usage of the total hours per faculty or division (figure 5). 
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TABLE 3 ‐ ARCGIS USAGE 2014 
 
 
FIGURE 7 ‐ % ARCGIS USAGE 2014 
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